Potassium is sometimes depleted in diseases of the intestine in which diarrhoea is a prominent symptom, such as idiopathic steatorrhoea (Lubran and McAllen, 1951) and ulcerative colitis (Posey and Bargen, 1950) . Occasionally abnormal quantities of mucus are present in the stools in these conditions. It may occur in patients with villous tumours of the large bowel and is then almost always associated with chronic watery diarrhoea and excessive loss of mucus (Southwood, 1962) . In most reports of this complication, sodium depletion and dehydration accompany the hypokalaemia. The stools and watery mucus, in some cases exceeding several litres daily, contain 103 to 158 mEq. of sodium and 15 to 80 mEq. of potassium per litre (Shnitka, Friedman, Kidd, and MacKenzie, 1961) . Southwood (1962) and Duthie and Atwell (1963) drew attention to wide variations in the concentrations of potassium encountered in rectal discharges containing mucus, in contrast to a narrower range for sodium. Roy and Ellis (1959) and Cooling and Marrack (1957) considered that the villous tumours actively secrete potassium, but Shnitka et al. (1961) and Rowe (1964) regarded the excessive loss from the surface of the tumours of mucus, rich in both sodium and potassium, sufficient to account for the electrolyte depletion. The study of mucus from the large bowel is hampered in many instances by difficulties in freeing samples from faeces or blood, while owing to dilution, the electrolyte concentrations found in material recovered from the rectal discharges of patients with villous tumours may not represent those present at the time of secretion.
A report by Little (1964) (Fig. 1) . A colostomy became necessary on the ninth postoperative day from breakdown of the suture line of the bowel anastomosis. From the sixth to the twelfth day the faeces and colostomy fluid contained excessive amounts of both mucus and potassium, the latter on three occasions exceeding 120 mEq. daily ( Fig. 1) . With the disappearance of mucus from the faeces, the potassium content decreased. The sigmoid colon removed at operation was normal apart from dilatation and slight flattening of the mucosa. There was no ulceration of the bowel wall. Histological examination showed a thick layer of mucin covering the surface of the mucosa and the mouths of the crypts. The goblet cells were distended with this material which stained strongly with mucicarmine and alcian blue but weakly with Hale's dialysed iron and P.A.S. There was no evidence of an inflammatory reaction.
Mucus was obtained from a second patient, a woman aged 56 years, with a villous papilloma situated at the rectosigmoid junction. For about six months before admission to hospital she complained of watery diarrhoea and a slimy rectal discharge. The daily volume of faecal fluid was between 350 and 680 ml. and over a four-day period the losses of sodium and potassium in the stools averaged 95 Kwart, 1959) . Each fraction was then dialysed against distilled water for four days. After hydrolysis of the protein with 6N HCl, the constituent amino-acids were identified by two-dimensional paper chromatography in phenol followed by a mixture of collidine and lutidine.
Considerable quantities ofneutral and dicarboxylic but only small amounts of basic amino-acids were present. Glutamic and aspartic acids, glycine, serine, threonine, alanine, valine, leucine, and/or isoleucine gave large spots on the chromatograms after spraying with 0-1 % ninhydrin in n-butanol. Those from cystine, phenylalanine, tyrosine, proline, and arginine were smaller. Histidine was identified in trace amounts, but lysine was not detected even after high loading of the papers. The polysaccharide fractions were hydrolysed and the neutral sugars separated from the amino sugars and identified by methods published by Atassi, Barker, and Stacey (1959) . Large amounts of galactose and L-fucose were present, together with smaller amounts of mannose. Glucosamine and galactosamine were identified in about equal amounts by chromatography on Dowex 50 resin by the method of Gardell (1953) . No sulphate could be detected in the polysaccharide fraction. The dialysed and dried mucus contained 5 % of sialic acid determined by the method of Warren (1959) . The constituents of the mucus were, therefore, similar to those reported for colonic mucus by Werner (1953) from a patient with a colostomy and by Johansen (1963) from a patient with fibrocystic disease of the pancreas.
ELECTROLYTE COMPOSITION OF THE MUCUS
Five specimens of mucus were obtained before and one specimen after operation (Table I) . Determinations of pH and electrolyte analyses were made usually after thawing material preserved by freezing. On one occasion the pH was determined and an aliquot taken for analysis within a few minutes of the mucus being passed. The specimen was then kept frozen for several days and the measurements repeated after thawing. No change in the values was observed. Table I shows that the pH of the mucus varied between 9 5 and 9-9 units, while the concentrations of both potassium and 'bicarbonate', which could be extracted with water, were between 128 and 200 and 87 and 155 mEq. per litre of mucus respectively. Both the potassium and 'bicarbonate' were readily removed by dialysing the mucus against distilled water (Table II) chloride, and bicarbonate respectively, concentrations found by Randall (1952) in colonic fluid. The potassium/sodium ratio of 3 5 to 1 in hydrolysed mucus was reversed after incubation for 60 minutes at 37°C. and was found to be 1 1 to 3 and was thus similar to the ratio of these ions in the suspending fluid. By contrast, in specimens of inspissated mucus removed from the sigmoid colon at operation and hydrolysed with 6N hydrochloric acid for six hours, negligible amounts of potassium and sodium (3 and 2 mEq. respectively per g. of nitrogen) were found. These values correspond to about 7 and 5 mEq. of potassium and sodium per litre of hydrated mucus.
ELECTROLYTE CONTENT OF RECTAL FLUID AND MUCUS FROM THE SECOND PATIENT
Rectal discharges from the second patient were collected over a period of eight hours, and insoluble mucus separated by centrifuging. Electrolyte analyses and pH measurements were carried out on the supernatant liquid of each sample and the sodium and potassium content of two specimens of the insoluble mucus determined after hydrolysis with hydrochloric acid.
The results of the analyses are shown in Table III .
The sodium and potassium content of the alkaline supernatant rectal fluid was similar to values reported by others. The concentration of both electrolytes showed a progressive increase during the latter period of the study, due probably to the differential absorption of water by the colon. The highest pH was observed in the third sample containing the greatest proportion of insoluble mucus. In the last two samples, concentrations of sodium and potassium were similar in both the supernatant fluid and the insoluble mucus. This finding was expected in view ofthe alterations in the electrolyte compositionof mucus in the first study which could be brought about by dialysis against distilled water (Table II) , and by incubation in a solution of different ionic composition. Two hundred millilitres of centrifuged rectal fluid after dialysis and freeze drying yielded 61 mg. of protein, giving a strongly positive reaction for carbohydrate with Molisch's reagent. If it is assumed that all the potassium in each sample less 5 mEq./l. was derived from the mucus alone and that about half of the mucus secreted by the tumour was soluble in the supernatant fluid then the concentrations of potassium present initially in the mucus approximated to 150 and 230 mEq. per litre, values which are similar to those recorded in Table I .
These results give some support to the view that mucus from the large intestine may contain high concentrations of potassium and demonstrate the ease with which this electrolyte may be removed. They also offer a tentative explanation for the wide variations in the potassium content which have been observed by a number of investigators in the rectal discharges of patients with villous tumours and in the samples of colonic fluid obtained at operation (Duthie and Atwell, 1963) . Further studies are necessary to establish that mucus from the large intestine of normal subjects contains potassium in concentrations similar to those reported here. If this proves to be the case the process of inspissation which releases electrolytes might be one of the important mechanisms whereby potassium is conserved and its excretion in the faeces is reduced and maintained at about 10 mEq. per day. Any intestinal condition which prevents adequate degradation or inspissation of mucus will therefore favour potassium depletion.
One practical aspect of reporting these findings is to draw attention to the likelihood of acute electrolyte depletion, especially of potassium, when large quantities of mucus are excreted. Observations of alterations in the nature of the stools in patients with villous tumours, chronic obstruction of the large bowel, ulcerative colitis, and steatorrhoea are therefore of significance in treatment as they may indicate urgent replacement of potassium. 
